Background
==========

Recent studies have highlighted the massive problem of over-diagnosis of malaria in malaria endemic countries \[[@B1]-[@B3]\]. Over-diagnosis of malaria has moved to the forefront of policy due to the unacceptable increase in mortality associated with an incorrect diagnosis \[[@B2]\] and the cost implications as a result of rising prices of first line drug treatment options \[[@B4]\].

This paper reports a case study of rigorous training using local malaria epidemiology data that changed the diagnostic behaviour of clinicians in a rural district hospital in an area of low to moderate malaria transmission.

Methods
=======

Setting
-------

Same District, situated in north-eastern Tanzania, is a plain with an altitude between 600 m and 1,000 m. The lower areas are dry semi desert inter dispersed by large irrigated rice growing areas. In 2001, a cross sectional survey in the district showed that malaria parasite prevalence in under five year olds varied from 25% in the lowlands to 3% in the highlands \[[@B5]\].

A randomized controlled trial of intermittent preventive treatment for malaria in infants (IPTi) has been running in Same district since January 2005 (ClinicalTrials.gov Identifier: NCT00158574). The primary endpoint of this trial is incidence of malaria confirmed with a blood slide examination. Therefore, infants enrolled onto the study have a research blood slide taken every time the child presents to a health facility. The research laboratory runs a quality assurance scheme to the hospital laboratory that involves training and support with malaria blood slide reading. The study medical team worked closely with the hospital clinicians to diagnose study children correctly. The study medical team visited the paediatric ward daily and offered training and advice to the staff on the care of sick children. The study team noted that the incidence of malaria was very low in the district (0.02 cases/child/year) and shared this information with the clinical staff in the hospital and sensitized them to the fact that the incidence of malaria is very low in the community.

Another study at Same District Hospital in 2002 \[[@B2]\] showed that the probability of dying was two times higher in children diagnosed to have malaria but with a blood slide negative for malaria parasite compared to those children with a positive slide. As a result the Hospital Management Team applied constant pressure to hospital clinicians to rely on the hospital laboratory to make a diagnosis of malaria.

The impact of the training and supervision as assessed by reviewing hospital records of diagnoses of malaria and laboratory slide results for the years 2001 through to 2005.

Results
=======

There was a steady decrease in the proportion of blood slide-positive for malaria parasite during the five year observation period (from 21% to7%; p \< .01) and the proportion of outpatient and inpatient cases diagnosed as malaria declined from 28% in 2004 to 17% in 2005 (p \< .01) (Table [1](#T1){ref-type="table"}). There was no clear trend in the ratio of blood slide examined versus total diagnosis of malaria.

###### 

Total inpatient and outpatient attendances with diagnosis of malaria and malaria blood slide results from Same District Hospital, Tanzania

  YEAR   Total attendance (Outpatient and inpatient)   Total diagnosis of malaria (% of total attendances)   Total blood slide reports   Ratio of total malaria diagnosis: blood slide report   Number of blood slides reported positive for malaria   Proportion of blood slides positive for malaria (%)
  ------ --------------------------------------------- ----------------------------------------------------- --------------------------- ------------------------------------------------------ ------------------------------------------------------ -----------------------------------------------------
  2001   12,949                                        4,413 (34)                                            5,788                       1:1.3                                                  1,215                                                  20.9
  2002   23,855                                        6,693 (28)                                            5,314                       1:0.8                                                  784                                                    14.8
  2003   16,833                                        5,710 (33.9)                                          6,419                       1:1.1                                                  511                                                    7.9
  2004   25,997                                        7,210 (27.7)                                          5,119                       1:0.7                                                  538                                                    10.5
  2005   36,599                                        6,061 (16.6)                                          5,036                       1:0.8                                                  343                                                    6.8

Discussion
==========

Although the proportion of blood slides positive for malaria has been declining steadily over the five years, there was no substantial reduction in the proportion of cases diagnosed as malaria until 2004. In the year 2005, there was a substantial reduction (11%) in the proportion of patients diagnosed as having malaria. This fall is probably due to a number of reasons. A major influence is likely to be the hospital management team and their consistent message that malaria is less common than in previous years and it is bad clinical practice to misdiagnose malaria. The strength of the message was helped by continuing external quality assurance of the hospital laboratory by the research laboratory and information of community prevalence of malaria provided by the research team.

If clinicians had used the blood slide results consistently to diagnose malaria, all clinically diagnosed malaria would have had a blood slide. However there was no substantial increase in the proportion blood slides examined in the clinically diagnosed case of malaria in 2005. Indeed, the ratio of blood slides examined compared to total cases diagnosed as malaria has been inconsistent over the five year period. In 2001 and 2003, the number of blood slides examined was 30% and 10%, respectively, more than the number of cases diagnosed as malaria. This may be due to the inherent weakness in the clinical diagnosis of malaria, thus, many non-malaria cases had a blood slide examined in these years. Since the data cannot link the slide result to individual records it is not possible to confirm this assumption.

As this is an analysis of existing hospital records the observations made are liable for bias arising from complete and inconsistent data. Nevertheless, the remarkable reduction in the proportion of cases diagnosed as malaria following a package of training and support to clinicians in the hospital is unlikely to be erroneous. It is clear that the study hospital is a special case with an on-going malaria research project and cannot be extrapolated to other situations. However, it is an example of a significant reduction in over-diagnosis.

Conclusion
==========

This case study shows that behaviour change among clinicians is possible and that the mountain of over diagnosis is climbable and in a short time scale. Studies should examine the best type of continuing education that should be implemented to decrease over-diagnosis of malaria and whether External Quality Assurance Schemes can improve trust in laboratory results.
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